Ram and human spermatozoa have a high coefficient of osmotic water permeability (Pf) 
Introduction
Some degree of permeability to water is a universal property of cell membranes, but how this permeability is mediated at the molecular level remains poorly understood. What is clear is that water crosses cell membranes by two distinct routes (Finkelstein, 1987) . In all cells, water crosses the plasma membrane by simple diffusion through the lipid bilayer. Water molecules enter small, mobile free-volumes created within the bilayer by 'kinks' in the ordered structure of the lipid hydro¬ carbon chains, and are carried across the bilayer by the 'kinks' (Trauble, 1971) . The coefficient of diffusional permeability (Pd) of cell membranes varies with tissues but is generally small ( < 1 pm min~atm~). Dependence on the membrane lipid content means that the diffusional permeability is also charac¬ terized by a high Arrhenius activation energy (£a > 10 kcal mol_ *), i.e. permeability increases as lipid mobility increases with temperature (Fetiplace and Haydon, 1980) . Although diffusional permeability is relatively slow, it appears to be sufficient for most cell types. However, cells with more specialized water functions or requirements have a much higher water permeability than can be accounted for by passive diffusion across the lipid bilayer; in these cells there are water channels within the membrane, enabling water movement by facilitated diffusion. Transport of water across a pure lipid membrane is solely by simple passive diffusion, giving a ratio between the coefficients of osmotic water permeability (Pf) and diffusional water permeability (Pd) (Agre et al, 1993b) . It is also the site of mercurial inhibition of erythrocyte water permeability (Preston et al, 1993) . Two other channel proteins increase water permeability when expressed in the Xenopus oocyte system; these are cystic fibrosis transmembrane regulator (CFTR), which appears to allow water transport only when active in the presence of cAMP (Hasegawa et al, 1992) , and the glucose transporter family of proteins (Fischbarg et al, 1989 (Fischbarg et al, , 1990 .
Work on the fundamental cryobiology of spermatozoa has entailed measurements of water permeability of the sperm plasma membrane in an attempt to model optimal cooling protocols (Curry et al, 1994 (Fig. 1) . The (Fig. 6) . Rabbit spermatozoa showed much longer lysis times than did either ram or human spermatozoa (Fig. 7) , even though they were exposed to a steeper osmotic gradient, which is consistent with the lower permeability coefficient of rabbit spermatozoa noted by Curry et al (1995) . The presence of phloretin had no significant effect on the lysis times (Fig. 7) .
Discussion
The 
